ABSTRACT The aims of this study were to describe causes of death during the 10-year period between 1995 and 2004 in a large urban jail in Chicago; to compare disease specific mortality rates between the jail population and the general population; to explore demographic and incarceration characteristics of the inmates who died in the jail by cause of death; and to examine gender difference in demographic characteristics, incarceration patterns, and causes of death. A total of 178 deaths occurring in the jail over a 10-year period (1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004) were reviewed. Age-adjusted disease-specific mortality rates were computed for the jail population and compared with the rates in the US general population. Cause of death, demographic variables, and incarceration related factors were retrieved from multiple computerized databases. Descriptive analyses were performed to examine demographic and incarceration-related patterns by cause of death and gender. Heart disease was the most frequent cause of death in the jail population, followed by cerebrovascular disease and suicide. Mortality rates for heart diseases, infectious/inflammatory conditions and suicide were higher for jail inmates than the general population. Black inmates accounted for the majority of deaths due to illnesses and homicide, and a much higher proportion of white and Hispanic inmates were involved in suicide deaths. Deaths due to drug overdose or withdrawal were disproportionately higher among female inmates compared with male inmates. Consistent review of mortality rates and causes of deaths in jail can be a useful tool to better understand health issues and needs of jail inmates. Surveillance of acute and chronic illnesses and strategic reengineering of jail health care is a key to quality improvement for incarcerated populations for whom the jail system becomes their primary care provider.
INTRODUCTION
Mortality data can provide valuable information on health issues that inmates bring to a jail setting. By comparing mortality rates between the jail population and the general population, inmates_ unique needs and health risks can be highlighted. A disproportionately high number of inmates present multiple health issues due to their social, economic, environmental, and behavioral risk factors. Substance abuse, infectious diseases such as tuberculosis (TB), sexually transmitted diseases (STDs), Human Immunodeficiency Virus (HIV)/Acquired Immune Deficiency Syndrome (AIDS), and mental/psychological problems are known to be prevalent in this population. [1] [2] [3] When examining disease-specific mortality rates, earlier studies showed that HIV/AIDS was the most frequent cause of death in prisons, and many other studies reported that suicide rates in incarcerated populations were higher than the rates in the general population, the rate in jails being three times higher than the rate in prisons. 4 However, more recently, deaths due to HIV infection have decreased both in inmate populations as well as in the general population. It has been reported that suicide and homicide rates in local jails and state prisons also have declined over the last 20 years. 4 As such, it appears timely to reevaluate the changing mortality profile in this population.
Health care in jails has primarily focused on addressing prevention of the potential transmission of infectious diseases and acute health issues. The public health implications of infectious diseases among inmates have long been recognized. Often individuals incarcerated in jails require immediate medical attention for conditions such as injuries, drug intoxication or withdrawal. However, many individuals with chronic illness are also incarcerated. These individuals may be incarcerated without their medications, and depending on the institution, evaluation by a physician and reinstitution of medication can take several days. Chronic conditions are often treated with an episodic urgent care approach that does not result in optimal care for this growing number of inmates with chronic health problems. Chronic health needs of inmates have not been extensively explored. Yet, chronic conditions among inmates are coming more into focus because incarcerated populations are aging. 5 The National Commission on Correctional Health Care (NCCHC) 6 estimated rates of chronic diseases in incarcerated populations because there are no reported prevalence rates of chronic illness for incarcerated populations.
The purpose of this study is to better understand patterns of deaths among inmates in a large urban jail and to explore resulting policy implications in planning jail health services. Specific aims of the study are (1) to describe causes of death during the 10-year study period between 1995 and 2004 in the Cook County Department of Corrections (CCDOC), Cermak Health Services (CHS), (2) to examine the disease specific mortality rates in this jail population and to compare these with the rates in the US general population, (3) to compare demographic and incarceration characteristics of the inmates who died in the jail by cause of death, and (4) to examine gender difference in demographic characteristics, incarceration patterns, and causes of death.
BACKGROUND
According to definitions of the Bureau of Justice Statistics (BJS), 7 jails hold inmates before or after adjudication, those who are sentenced usually less than one year, those with pending allegation, trial, conviction, or sentencing, or those who are returning to custody following violation of probation or parole. Prisons on the other hand confine inmates who have been those who have been convicted of a felony offense and sentenced to one year or more.
Many previous mortality studies in correctional settings often focused on suicide deaths, partly because suicide has been one of the most frequent causes of death in the incarcerated populations. Salive and colleagues 8 reviewed male deaths between 1979 and 1987 in a prison in Maryland, and concluded that mortality rates due to suicide in the prison population were higher than rates in the general population, although the all-cause mortality rate for the prison population was lower than the rate for the general population. A study of 128 deaths between 1971 and 1976 in New York prisons also found that external causes accounted for the majority of deaths, with suicide being the leading cause of death. 9 This high rate of suicide deaths in incarcerated populations was observed in overseas studies. [10] [11] [12] [13] [14] For example, suicide was the most common cause of death in a Finnish prison. 15 Inmates who committed suicide tended to be younger. Salive and colleagues 16 reported that the relative risk of committing suicide among inmates who were between the ages of 25 and 34 was significantly higher than any other age group. In NY facilities, 21% of inmate suicide deaths fell between the ages of 25 and 29, and 26% were between the ages of 30 and 34. 17 In a Finnish study, inmates between the ages of 21 and 29 accounted for 49.5% of all suicide deaths. 15 In an Australian study, the majority of suicide deaths were between the ages of 20 and 24.
18 A more recent report, however, found that in 2002, the youngest inmates, younger than 18 years, had the highest suicide rate (101 per 100,000 inmates per year) followed by the oldest inmates, older than 55 years (58 per 100,000 inmates per year). 4 Nationally, blacks were less likely to commit suicide in correctional facilities. In NY corrections, 9, 19 blacks accounted for only 23.7% of suicide cases, and in the Maryland prison system, whites were twice as likely as other racial groups to commit suicide. 16, 20 The Bureau of Justice Statistics (BJS) reported that in local jails, the suicide rate for black inmates was 16 for every 100,000 per year compared with the rate of 30 per 100,000 per year for Hispanics and 96 per 100,000 per year for white inmates. 4 The suicide rates have been much higher for jail populations than for the general population, as well as for prison populations. According to BJS, the jail suicide rate in 2002 (47 per 100,000 inmates) was more than five times higher than the rate in the general population (8.9 per 100,000), 21 and three times higher than the rate in prisons (14 per 100,000). 4 Although the rate of suicide deaths is still higher in incarcerated populations than in the general population, recent suicide rates in correctional facilities, both jails and prisons, have decreased in the US. According to a BJS report, jail suicide rates have declined since 1983 from 129 per 100,000 to 47 per 100,000 in 2002. 4 Homicide rates in jails were relatively steady over the last 20 years: 5 per 100,000 in 1983 and 3 per 100,000 in 2002. The rates of suicides and homicides also have noticeably declined in prisons. The suicide rate in state prisons was 34 in 1980 and dropped to 14 in 2002; the homicide rate in state prisons was 54 in 1998 and decreased to 4 per 100,000 in 2002.
Recent studies reported that HIV/AIDS related mortality has been decreasing in correctional facilities as the death rate due to HIV/AIDS has declined in the general population, consistent with the introduction of Highly Active Antiretroviral Therapy (HAART). The NY correctional services reported that during 1990 and 1995, the mortality rate due to HIV/AIDS was on average 36.4 in every 100,000 inmates, which had decreased to 8.6 in 1997. 22 BJS reported that in local jails, the mortality rate for AIDS was 20 in 1988 and decreased to 8 in 2002; in state prisons, the rate was 100 in 1995 and dropped to 20 in 2002. 4 All-cause mortality in state prisons, on the other hand, showed a slight increase from 233 in 1980 to 246 per 100,000 in 2002. 4 The overall increase in mortality in prisons over the last two decades may be in part due to the increase in chronic illness among the population. BJS summarized that by 2002, 52% of all deaths in jails were due to illnesses. In the Atlanta-Fulton County correctional facilities in Georgia, between 1974 and 1985, the majority of deaths among inmates were due to natural causes. 23 Salive and colleagues 16 also reported that over 68% of all deaths in the Maryland prison system over the 11-year study period was due to illnesses.
Deaths from heart diseases were prominent among inmates. In Ontario correctional systems, cardiovascular diseases were the most frequent nonviolent cause of death among inmates between 1990 and 1999. 12 In the NY study, heart disease was the most common cause of death other than suicide, followed by cerebrovascular diseases. 9 In Maryland state prisons, for the period of 1979-1987, circulatory system diseases were the most frequent cause of death. 8 Hollander, Vignona, and Burstein argue that one of the reasons for a high mortality rate for heart disease is because a disproportionately high number of inmates abuse substances such as alcohol, tobacco, and predominantly cocaine. 24, 25 The inmates who died of heart diseases were especially among younger ethnic minorities compared to the deaths due to heart diseases in the general population. 12 It has been reported that there is an increased risk of heart disease among young cocaine users, without specific risk factors. 26, 27 Cocaine use and the combination of cocaine and smoking and/or alcohol increases the risk of myocardial infarction, sudden death from cardiac arrest, and other aneurysms. 24 
SETTING: COOK COUNTY JAIL
The Cook County Department of Corrections (CCDOC)-Cook County Jail-is the largest single-site county predetention facility in the US, and primarily holds pretrial offenders. 28 Among CCDOC detainees, an estimated 20% are released within 3 days, and 47% return home within a week, and the average length of stay is 51 days. 29 The total number of CCDOC incarcerations grew from 77,103 in 1992 to 100,071 in 1998. Approximately 850,000 detainees entered CCDOC from 1995 to 2004, 30 and on average 277 new inmates were admitted daily to CCDOC. 31 CCDOC was occupied at 113.9% in 1995 and 106.1% of capacity in 2004, housing over 9,000 inmates daily between 1995 and 2004. 28, 30 The proportion of female inmates, although still small, had grown from 12.5% of the incarcerated population in 1992 to 14.4% in 1998. Cermak Health Services (CHS), the health care service facility at CCDOC, offers health services to inmates. 31 CHS screens inmates for various illnesses at intake and treats their health issues through sick calls, specialty clinics, and the emergency room. In 2005, a total of 83,462 incarcerations were made, and screened by emergency medical technicians at intake. Of those, 37.4% of male and 56.7% of female inmates were seen by a physician or a physician assistant for one or more health issues during the intake screening.
METHODS
We reviewed all deaths in CCDOC between 1995 and 2004. The CHS mortality and morbidity committee reviews deaths in the jail. The actual causes of death were based on the Medical Examiner_s reports, which were based on their autopsy results. All causes of death during the 10-year period were coded using the International Classification of Diseases (ICD) 9th edition, which was implemented by the Centers for Disease Control and Prevention (CDC) to categorize the causes of mortality for the US general population. 32, 33 Mortality Data from the National Vital Statistics System (NVSS) was used to compare mortality rates for the general population with the rates in the jail. NVSS is the official vital statistics collected and managed by the National Center for Health Statistics. Age adjusted cause-specific mortality rates for the general population were obtained from the National Vital Statistics Reports.
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On average, 9,878 inmates resided in the jail on any given day in a year and 97,473 inmates were incarcerated per year. The inmate_s age was categorized into CDC_s 10-year age intervals. Computing mortality rates in incarcerated populations, an appropriate denominator is difficult, since the population is constantly moving in and out of the correctional system. Although there have been discussions about using the total number of incarcerations as the denominator instead of an average daily census, we utilized average daily census, since the rates based on the total number of incarcerations lack a time component and thus do not represent true mortality rates. Overall and cause-specific mortality rates in the jail were calculated using the average daily census of each year. We then compared the rates between the jail and the general populations. The standardized mortality ratios (SMR) were computed (the observed mortality rates for CHS over the expected mortality rates for the US population), using the average daily census.
Additional variables including demographics (age, gender, ethnicity, marital status, and education level) and incarceration related variables (number of incarcerations, length of stay in jail, and type of charge) were retrieved from the Correctional Institution Management Information System, the Cook County Jail information system, and were used to describe this population. Causes of death were recategorized into three groups: illness related death, infectious/inflammatory related death, and non-illness related death. We compared the frequency and percent of demographic and incarceration-related characteristics by cause of death. Analysis of variance tests and chi-square tests were used to examine the associations between demographic and incarceration-related characteristics and cause of death.
RESULTS
Between 1995 and 2004, there were a total of 178 deaths in CHS. Table 1 summarizes the average daily census, the total number of incarcerations, and number of deaths for each year. The annual population-adjusted death rates were calculated using the average daily census. Table 2 summarizes the causes of death in CHS during the study period by major disease categories. Overall, 53.4% of deaths were due to illnesses such as heart diseases, cerebrovascular diseases, malignant neoplasms, and chronic respiratory disease; 19.7% were associated with infectious/ inflammatory diseases including HIV/AIDS, pneumonia, and septicemia; and 27.0% accounted for non-illness related deaths such as suicide, drug overdose/withdrawal, and homicide. The most frequent cause of death was heart-related (18.0%), followed by cerebrovascular diseases (10.7%). Eleven (6.2%) deaths were associated with malignant neoplasm, including lung cancer, sarcoma, rectal cancer, and leukemia. In 16 deaths (9.0%), HIV/AIDS was reported as a primary cause of death. However, an additional 12 inmates, whose primary cause of death was not HIV/AIDS, were HIV positive. Pneumonia (n=8) and septicemia (n=8) each accounted for 4.5% of all deaths. There were 19 suicide cases, 10.7% of all deaths, and eight homicide cases, 4.5% of all deaths, during the 10-year period. Deaths related to drug overdose or withdrawal accounted for 6.7% of all deaths (n=12). There were two perinatal related deaths; both were by ruptured ectopic pregnancy. The population-adjusted death rates exhibited year-to-year fluctuations, without a distinct trend over time ( Table 1 ). The age-adjusted mortality rate was highest in 1998 (296 per 100,000 inmates per year) and lowest in 2003 (75 per 100,000 inmates per year). The gender distribution of deaths roughly resembled the distribution in the total jail population; 159 (89.3%) were male inmates and 19 (10.7%) were female inmates ( Table 2 ). The mean age at death was 40.4 years old among male inmates and 37.4 years old among female inmates. As the majority of inmates in CCDOC were blacks, the majority of inmates who died in the jail were black inmates; 73.6% blacks, 18.0% whites, and 6.2% Hispanics. Among females, blacks accounted for 78.9% and whites accounted for 21.1% of the total female deaths.
We compared demographic and incarceration related variables by cause of death (Table 3) . Inmates who died of non-illness related causes were younger than those who died of illness-related and infectious/inflammatory diseases. The mean age of the non-illness deaths was 35.0 years old, whereas the mean age was 42.2 years old for the illness-related deaths and 41.1 years old for the infectious/ inflammatory causes. Overall, a higher percent of females accounted for non-illness deaths (24.4%) compared with the percent of female cases in the illness-related deaths (6.3%) and in the infectious/inflammatory deaths (2.9%).
While blacks accounted for 70% of all incarcerations in CCDOC during the study period, 62% of the infectious/inflammatory related deaths, 66% of the nonillness related deaths, and over 83% of the illness-related deaths were black inmates. Blacks were underrepresented particularly in suicide cases: 52.6% of the suicide deaths were blacks, 15.8% Hispanics, and 31.6% whites. There was no statistical difference in number of incarcerations, marital status, level of education, or type of charge by type of death. Over 14% of illness deaths, 3% of infectious/inflammatory disease deaths and over 27% of non-illness related deaths occurred within 2 days after incarceration (Table 3) . Sixty-three percent of illness-related deaths, 74% of infectious/inflammatory disease deaths and 48% of non-illness related deaths occurred a month after incarceration. At the time of death, male inmates tended to stay longer in the jail with a median of 80 days (mean of 172.4 days) compared with a median of 1 day (mean of 86.2 days) in jail among female inmates (data not shown). Overall, 61% of all deaths occurred after a month of stay in jail. Over 63% of female deaths and only 9% of male deaths occurred within 2 days after incarceration, on the other hand, more than 26% of female deaths and about 65% of male deaths occurred after a month of stay in jail (Figure 1) . Table 4 shows the comparison of disease-specific mortality rates and SMRs between CHS and the general population. Overall, the age-adjusted all-cause mortality rate in CHS (521.0 per 100,000 inmates per year) was lower than the rate in the US general population (845.3 per 100,000 per year). The mortality rates for most of illness-related causes were lower for the CHS inmates than for the general population. Heart disease was the most frequent cause of death both in CHS and in the general population. The mortality rate for heart disease was significantly higher for the CHS inmates than for the general population. SMR between CHS and the general population was not statistically significant for liver disease. The morality rates for pulmonary embolism and gastrointestinal bleeding did not significantly differ between the CHS inmates and the general population.
The rates for most of infectious/inflammatory diseases were higher in the jail inmates than in the general population. SMR for septicemia between the inmates and the general population was not statistically significant. The mortality rates for pneumonia and HIV were significantly higher for the inmates than in the general population. Among the non-illness related causes of death, the mortality rates for unintended injury and ruptured ectopic pregnancy were significantly lower for the inmates than for the general population; the rates for suicide, drug overdose/ withdrawal, and homicide were not significantly different between the inmates and the general population.
Causes of death were quite different between males and females ( Figure 2 ). Among the male deaths, the leading causes of death were heart disease (18%), cerebrovascular disease (12%), suicide (11%), and HIV/AIDS (10%). Among the female deaths, however, drug overdose or withdrawal (37%) was the most frequent cause of death, followed by heart disease (21%) and perinatal-ruptured ectopic pregnancy (11%). A nearly 12 times higher percentage (37%) of female deaths than of male deaths (3%) was related to drug overdose/withdrawal. The majority of inmates who committed suicide did so by hanging (89.5%); two suicide cases were by fall and ingestion of a toxic chemical. There was only one female suicide death: she was charged with first-degree murder and had never been incarcerated before. She was a 40-year-old African American single woman with no child. She stayed in the jail for more than 2 years and committed suicide by fall. There was no homicide death in female inmates.
DISCUSSION
Overall, there was no distinct trend in the population-adjusted death rates over time. Although the fluctuation in the year-by-year rates seems significant, it may be more likely due to the relatively small number of deaths. The all-cause mortality rate in the jail was lower than the rate in the general population. Speculations have been made on reasons for the lower mortality rates in correctional settings. 8, 9 Incarceration may offer a protected environment where potential deaths due to violent activities in the community, risky health behaviors, or unintended injuries may be prevented. There may also be a selection effect whereby incarceration more frequently occurs among healthy individuals than among persons who are ill within a similar age group. Our study results in part support these suppositions: most of illness related death rates, unintended injuries and homicide deaths were higher in the general population. In addition, constant monitoring and universal access to health care in the jail might have improved health outcomes for those who are sick who do not have such access in the community. Heart disease was the most frequent cause of death, followed by cerebrovascular diseases and suicide. One possible explanation for the increased deaths associated with heart and cerebrovascular diseases has been suspected to be the overall aging of jail inmates. 5, 6 To examine the potential aging effect on high rates of heart and cerebrovascular related deaths, we examined mean and median ages of all incoming inmates, by year, over the study period, utilizing available booking information (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . There was no distinct pattern in heart related deaths by year (from 16.7% in 1995, 3.1% in 1999, 50% in 2002, and 12.5% in 2004), although the mean age of incoming inmates steadily increased by year from 30.5 (median=29.4) in 1996 to 32.4 (median=31.1) in 2004. The mean age difference was modest (1.9 years), which seems unlikely to have a significant effect on death rates over the study period. Although we did not examine direct associations, a high rate of mortality was associated with heart as well as cerebrovascular diseases among younger inmates, which may be due to the high proportion of substance abusers, especially as a result of cocaine use and the combined use of cocaine and smoking and/or alcohol. The effects of cocaine on cardiovascular health among young ethnic minorities are well studied. [20] [21] [22] [23] [24] Further research will be needed to explore this association between drug use and heart related deaths.
To answer why the heart related mortality rate was high among the inmates who are not in the usual at risk groups, we reviewed in detail the heart related death records. The findings of our record review suggested that some cardiac deaths could be subclassified. Causes of death in this study relied upon the Medical Examiner_s reported cause of death. At times, the suspected anatomic cause of death may obscure the etiologic basis of death. For example, we found cases of sudden death reported as heart related deaths: a blow to the chest in a young man preceded one of these sudden deaths; being restrained for 3 consecutive days preceded another sudden death. While the cause of death was reported as cardiovascular, the etiologic basis of death may have been otherwise. In another case, a sudden death ascribed to heart related death was associated with someone whose dominant medical condition was active peptic ulcer disease. Another 86-year-old man with a history of stroke, pressure sores, and bladder cancer died suddenly. In retrospect, we suspected sepsis. Although medical examiners determined these cases to be cardiac deaths largely based on the autopsy findings and their clinical judgment, there may be other etiologic causes. Existing coding schemes may not address these issues. Attention should be paid to more precise determination of the actual etiologic cause of death.
All cases of sudden death were reported as cardiovascular with or without underlying anatomic heart conditions identified at autopsy. The ICD-9 codes defines a sudden death (798.2) as Bdeath occurring in less than 24 hours from onset of symptoms, not otherwise explained; death known not to be violent or instantaneous, for which no cause could be discovered; died without any sign of disease.^In these cases, we could not be certain that these deaths were directly associated with preexisting heart conditions, but seemed to occur without immediate causes or signs of disease. Interestingly, none of those sudden deaths with heart conditions but 80% of the cases without heart conditions were reported to have a history of substance use. We realize the need for further research to sort out and subcategorize underlying issues among heart related deaths to better understand reasons for the high rate of mortality in the jail.
Mortality rates due to infectious or inflammatory illnesses were higher in the jail than in the general population. HIV was presented in 9% of deaths, making HIV the fourth most frequent cause of death in the jail population. Overall, 16% of all deaths were HIV infected inmates. Death rates of pneumonia, septicemia, and meningitis in the jail were higher than in the general population, with 25% of these deaths also HIV infected. While HIV deaths have been declining in the US, HIV is still a major underlying cause of death in the incarcerated population. This result suggests that providing quality HIV care to known HIV patients in the jail is a higher priority. In addition, implementing a systematic HIV screening program is also important to detect and provide care at an earlier stage, since many inmates may not know their HIV status.
The majority of deaths occurred in male inmates, similar to the gender distribution of the inmate population. However, a disproportionately higher percentage of deaths due to drug overdose and withdrawal was observed among female inmates. This result coincides with the fact that over half of female deaths, compared with 28% of male deaths, were incarcerated for drug charges. Female inmates are more likely than male inmates to have history of using drugs as well as to be recent users. We speculate that women may be more vulnerable to dehydration due to drug withdrawal and overdose because of their smaller body mass than men. Although a disproportionate percentage of incarcerated individuals are substance abusers, a national survey in 2000 showed that only 34% of jails provided some form of detoxification programs. 34 The study finding-more than 50% of drug overdose/ withdrawal occurred within the first 2 days of incarceration and over 69% within a week-indicates that establishing standards for screening and treating drug withdrawal during the intake screening, is critical in reducing potentially preventable deaths. Although it is challenging for care providers with limited resources to quickly identify and provide care for high risk individuals, simple and immediate improvements can be made, such as making drinking water available for detainees, many of whom are going through drug withdrawal and dehydration.
Suicides rates were very low in this study and compare favorably with suicide rates in jails nationwide. Intensive programming exists for suicide prevention at this facility. This study demonstrates the benefits of a suicide prevention program for jails. Blacks accounted for over 75% of illness-related deaths and homicide, but just above 50% of suicide deaths. This result was consistent with the results from previous studies in which white and Hispanic inmates were more likely to commit suicide. 13, 15, 19, 35 Speculation for this result is that the community notion of incarceration, and the experience of shame and the stigma of incarceration may be different among ethnic groups. It may be also that white and Hispanic inmates are more likely to have mental/psychological illnesses, since previous mental illness has been identified as a risk factor for suicide. 19, 35 Jail suicide may be a reflection of what is happening in the free world. As Tartaro and Lester 36 discussed, the suicide rate in correctional settings is closely associated with social integration in the society: this suggests that suicide among inmates needs to be examined within the larger societal context. Consistent with previous study findings, 4, 9, 16, 17 an overwhelmingly high percentage of suicide cases in our study were incarcerated for first degree murder. This may explain the guilt and social isolation; and the potential long sentence due to a severe crime may increase hopelessness in the inmates. Additional risk factors identified from previous studies include mental illness, history of suicidal ideation or attempt, substance use, lack of social support/resources, or upcoming court date. Although in CHS, care providers collect information regarding mental status, history of attempted suicide, and other factors affecting potential risk of suicide including homelessness, marital status, and employment during the intake screening, these critical data elements are not fully utilized, since the current intake screening is in a paper-and-pencil form. Computerizing intake screening information is crucial to overcome this common challenge of linking data from multiple sources to best serve the population.
Overall, more than 60% of deaths occurred among inmates incarcerated longer than a month. Particularly, almost 90% of deaths due to illnesses occurred after a month of stay in jail. This result highlights the importance of consistent health care for inmates with chronic conditions. Currently systematic chronic disease surveillance dose not exist, and little is known about the prevalence of chronic illness in incarcerated populations. Chronic conditions of inmates need to be addressed throughout the time of incarceration to improve health outcomes among inmates. 37 
CONCLUSIONS
Monitoring mortality rates in the jail is a useful tool to plan for quality care to meet the needs of inmates who do not have access to stable primary care in the free world. As the number of inmates with chronic illnesses increases, jail health care should be reengineered to effectively implement the key elements of the chronic care approach: systematic surveillance and monitoring of chronic disease, and continuity of care.
Gender-specific care should be designed to meet different health issues. Although the proportion of females is still small, their health needs are as urgent as those of male inmates. The majority of women in jails are single mothers of dependent children, and women_s health status may greatly affect other household members.
Methodological limitations in jail mortality rates include difficulty establishing the true number of person-years, examining the underlying causes of death, and controlling for multifaceted compounding factors from the exposure. Developing computerized databases and linking multiple data sources may help better explore the causes of death in this population with complex health issues.
Despite the fact that inmates are at high risk of multiple health issues, the lower mortality rates observed when compared with the rates in the general population in various illness categories leads us to hypothesize that jail health care has a critical role of providing a safety net for these vulnerable members of our society and improving public health at large.
